Gynoid lipodystrophy (GLD) is a structural, inflammatory, and biochemical disorder of the subcutaneous tissue causing alterations in the topography of the skin. Commonly known as "cellulite," GLD affects up to 90% of women, practically in all stages of the life cycle, beginning in puberty. It is a clinical condition that considerably affects the patients' quality of life. It is a frequent reason for consultation, although the patients resort to empirical, improvised, nonevidence-based treatments which discourage and can be a source of frustration not only because of the lack of results but also due to the complications derived from those treatments. In this article, a panel of experts from different specialties involved in the management of this clinical skin disorder presents the results of a systematic literature search and of the consensus discussion of the evidence obtained from different treatments currently available. The analysis was divided into topical, systemic, noninvasive, and minimally invasive treatments.
| Genetics
One of the main hypotheses of GLD etiopathogenesis is genetics.
Friedman et al found that ACE rs1799752 and HIF1A rs11549465 polymorphisms in the subcutaneous tissue are related to GLD. The former increases the activity of the angiotensin converting enzyme (ACE) and the disturbances in tissue oxygenation, whereas the latter protects against the microhypoxic and fibroinflammatory tissue responses. 2 Another revision study conducted by Emanuele et al found that women carrying the D allele of ACE increases the risk of developing GLD because it is related to the production of angiotensin II in the fat subcutaneous tissue. This fosters the disturbance of the bloodstream and enables the adipocyte oxygenation (high deposition of extracellular matrix and the formation of complex networks of subcutaneous fibrous tissue). 6, 7 In a controlled study, Emanuele et al found that the adiponectin mRNA expression is low in the subcutaneous fat tissue of areas affected by GLD, whereas there are no adiponectin changes in plasma. 6 Even, some controlled clinical studies have found a significant correlation between tobacco use and a genetic component which may favor the development of GLD. ACE converts angiotensin I into angiotensin II and degrades bradykinin, which contributes to the decrease in the local bloodstream. ACE activity is genetically determined by an insertion/deletion polymorphism in thin women.
Tobacco smoking induces oxidative stress and may promote the release of a proteolytic enzyme which alters the production of the connective tissue of the skin. In other words, there is a synergy between such genetic polymorphism and tobacco use. 
| Hormones
The estrogenic hormone processes play an important role on GLD etiopathogenesis. Evidence shows that such processes elicit lipogenesis and inhibit lipolysis which results in hypertrophy of the fat tissue. This mechanism may partially explain a higher prevalence of GDL in women and a casual correlation due to an exacerbation of this condition during high-estrogen periods, that is to say, during pregnancy, breastfeeding, menstruation, and oral contraceptives use. 9 In other words, estrogens expose the sites where GLD is more common because such places have more hormone activity.
| Vascular and low-grade chronic inflammation
An extensively studied theory about GLD etiopathogenesis is the disturbance of the microvascular and lymphatic circulation of the subcutaneous fat tissue. In buttocks and thighs (sites where the lymphatic drainage and the vascular circulation are low), there is a higher predisposition to microedema increase in the subcutaneous fat layers, which fosters abnormalities in the skin. 10 Rossi proposed four evolutionary stages in the GLD pathophysi-
• Modifications in the capillo-venular-lymphatic permeability, as well as capillary ectasia and intercapillary and interadipose edema.
• Edema that causes metabolic changes and results in hyperplasia and hypertrophy of the reticular structure.
• Collagen fibers joining around the adipocytes and form adipose micronodules.
• Sclerosis development that induces the formation of adipose macronodules.
Based on some cases reporting dermal and subdermal sensibility when pressing areas with GLD, inflammatory processes are suspected. According to the evidence, macrophage and lymphocyte have been reported in the fibrous septa of biopsies of tissue with GLD, which shows the potential development of low-grade chronic inflammation and dermal atrophy. 
| Morphology
Magnetic resonance imaging has confirmed that topographic modifications and clinic appearance of GLD are related to a significant increase in the presence and thickness of the subcutaneous fibrous septa. 12 The cutaneous depressions observed in GLD are the result of tension the fibrous septa execute downwards in a perpendicular direction to the surface of the skin, while the protruded areas are the projection of adipose chambers delimitated by fibrous septa.
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Another study reported that women with GLD have a higher percentage of fibrous septa, compared with men or women without GLD. 14 Another method to confirm GLD diagnosis is 2D magnetic resonance image because it shows the lipid composition of the normal and adipose tissues. 13 It also shows the specific changes in the subcutaneous architecture caused by cellulite.
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Ultrasound is also useful to examine thickness, quality of the connective tissue, and to observe the edematous component of cel- Doppler laser flowmeter is also useful to establish a GLD diagnosis because it assess cutaneous microcirculation of the skin to obtain data of the blood flow and eritema. (Table 1) .
In any case, the more simplicity and reproducibility the scale has, it is preferred.
Kaminer et al have described a CSS simplified classification (Table 2) shows a qualitative measure converted into a severity scale from 0 to 3, which is equivalent to none, mild, moderate, and severe (Table 2) . | 979
It is a common recommendation to change lifestyle to reduce GLD; that is to say, to modify diet and do exercise regularly with the purpose of controlling body weight and, consequently, to reduce cellulite.
The food industry has conducted research to analyze how conjugated linoleic acid decreases GLD signs because it is a powerful PPAR-alpha activator that improves the epidermal differentiation, reduces inflammation (which increases the extracellular matrix components), and favors bright in the skin. Nevertheless, there is scarce evidence showing the unquestionable and long-term efficacy of these measures in the GLD treatment. 18 The available therapeutic options for GLD are numerous and range from conventional modalities (topical applications and massages, intense pulsed light, acoustic waves, and radiofrequency) to minimally invasive approaches such as subcision, laser therapy, and injections. Their objectives are improving the esthetic appearance of the skin and maintaining treatment response as long as possible.
Clinical evidence for most of the modalities provides positive results in efficacy; however, it is still scarce and slightly consistent;
thus, more research is needed to confirm such results. In any case, we can classify GLD treatments into topical, pharmacological, noninvasive, and minimally invasive.
| Topical
Numerous are the ingredients used in topical presentations to treat GLD. Most of the products contain caffeine, retinol, or botanical derivatives as active ingredients. The potential effects are lipolysis, lymphatic drainage, stimulation of peripheral microcirculation, edema reduction, and stimulation of collagen production. 9 Methylxanthines such as caffeine, aminophylline, or theophylline are the main category whose action has been documented to treat GLD. Their use is based on the potential to induce lipolysis in adipose tissue by inhibiting the activity of phosphodiesterase enzyme. Caffeine also has a stimulant effect on cutaneous microcirculation and as an antioxidant. 19 Retinoic acid and vitamin A derivatives are widely used in GLD because they increase the collagen thickness, improve the elastic fibers, and function as inhibitors of the differentiation of human adipocyte precursor cells. 9 Extracts of Ginkgo biloba leaves are also used to improve the appearance of GLD because they contain flavonoids, bioflavonoids, and terpenes. These substances improve the local microcirculation when reducing the blood viscosity, inhibit the platelet growth factor, diminish the capillary permeability, and improve the tone of the vessel wall. 9 Other botanical derivatives such as Centella asi atica, Ruscus aculeatus, Carica papaya, Vitis vin ıfera, Glycyrrhiza glabra, and Aesculus hippocastanum have been used because of their potential as promoters of microcirculation and because they improve the lymphatic drainage. 9, 20, 21 As a rule, topical treatments are intended to improve the appearance and skin texture (orange peel, cottage peel), but they only have a transient effect, that is to say, they do not improve the retraction caused by fibrous septa.
| Massage
Mechanical stimulation by massages is one of the oldest methods to treat GLD. It is thought it promotes lymphatic drainage and the microcirculation of the subcutaneous tissue, which diminishes lymphedema associated with GLD. It may be manual or performed with the assistance of devices; one of them execute positive and negative pressure to the skin and to the subcutaneous tissue, which is believed to cause a nonlethal damage to the adipocytes which are distributed and achieve a better skin contour. Another option included in this revision is drinking aronia juice because it enhances the cellular metabolism, increases collagen and elastin synthesis; reduces edema and bowel inflammation; and improves microcirculation. Solanum ycopersicum because their extract regulates the release of glycerol from the adipocytes that decrease the fat content in the tissue. 25, 26 
| Noninvasive
Noninvasive devices based on energy.
| Acoustic waves
The transmission of acoustic waves toward subcutaneous tissue seems to be a safe alternative in the GLD treatment. 27, 28 Evidence shows that shock waves of this technique-widely used in urology to fragment kidney stones-in GLD promote lipolysis when breaking the cellular wall of the adipocyte, improve local blood flow, and enable lymphatic drainage with the subsequent lymphedema decrease. Likewise, it seems to stimulate collagen and elastin production, which improves skin elasticity. 
| Radiofrequency
Radiofrequency devices (RF) heat the target area due to the resistance to the flow of electric current in the dermis and subcutaneous tissue. Such phenomenon is known as bioelectrical impedance, and its objective is decreasing the appearance of cellulite when affecting the connective septal and adipose tissue. Such mechanism is used in GLD due to its capacity to induce collagen production, tissue restructuring, and adipocyte lysis. 5 It is believed that heat released to the subcutaneous layer is absorbed by adipocytes in order to induce cell breakage by membrane lysis. Subsequently, a process of repair by production of collagen would improve the tissue characteristics, making it firmer and improving the clinical appearance of GLD. 
| Infrared light and intense pulsated light
Heat generated by infrared light on the skin implies an increase in microcirculation, lymphatic drainage, and collagen synthesis. The process of collagen denaturalization induces its contraction, thickening, and later skin tightening. It may also be combined with laser techniques and mechanical stimulation. 5 Intense pulsated light (IPL) is based on the supposition that this technique promotes collagen generation and induces firmer dermis.
Dermal damage executed by this energy promotes subsequent repair and remodeling of collagen. Hence, it is believed that IPL improves the esthetic appearance of GLD.
22
Due to the depth of these treatments (exclusively cutaneous), results are not significant or lasting, specifically for GLD.
| Ultrasound
Focused ultrasound is now used in GLD because of its effects in the structural alteration of tissues; mainly by dermal damage and micromechanical disruption. 29 The energy released by open ultrasonic waves promotes disruption of the adipocyte cellular wall. It is thought that this system (known as cavitation) reduces fat tissue volume. However, the damage it may provoke to the deep tissues has not been con- According to the expertise of the authors of this document, carboxytherapy acts in GLD at four levels:
• Improves blood and lymphatic flows, which facilitates drainage of the retained liquid.
• Improves the tone of the skin, which restores elasticity and counters the typical sagging in GLD.
• Reduces fatty deposits and, consequently, the orange appearance of the skin.
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• Fight fibrosis because it improves blood microcirculation and restores skin elasticity (decrease of the characteristic dimples of the skin with GLD).
In their study, Ramalho et al found that carboxytherapy is effective to treat abdomen, thighs, and/or knees (localized adiposities) which showed circumference reduction after treatment. In that same article, it is also emphasized that the lipolytic effect of carboxytherapy increases the collagen remodeling induced by intradermal CO 2 injections. It is also described that this technique promotes vasodilation of the microcirculation, increase in peripheral blood and temperature at the injection site. 33 Notwithstanding Ramalho's sample is small, the results Lee obtained in a sample including 101 patients also confirms the effectiveness of this technique. In the case of GLD, specifically, there was reduction in GLD grades III and II. 34 Obviously, more controlled studies and with larger samples are required to confirm that carboxytherapy is an evidence-based treatment.
| Mesotherapy and enzymes
Mesotherapy is the subcutaneous injection of several compounds such as collagenases, caffeine, hyaluronidase, carnitine, aminophylline, phosphatidylcholine, lipase, amylase, catalase, cathepsin, among others. Hyaluronidase, for instance, acts as an enzyme in epithelial and connective tissues promoting depolymerization of fibrous edema in interstitial tissue and enabling local metabolic changes.
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Phosphatidylcholine injections-particularly sodium deoxycholate of the formulation-model the body; it is focused on the fatty deposits in the subcutaneous tissue and induces lipolysis by the activation of cyclic monophosphate. 36, 37 This approach is chosen because lipases catalyze numerous reactions, including hydrolysis, inter-esterification, aminolysis, lipolysis, among others. 29 Even though this technique has been used in different conditions, its efficacy in GLD has not been consistently demonstrated due to the substance variability and different mechanisms of action. 22, 24, 38 Another up-to-date option to treat GLD is neocollagenesis by dermal filling with biodegradable injections of calcium hydroxyapatite microspheres. This minimally invasive procedure is safe, well-tolerated, and obtains good results because calcium hydroxyapatite microspheres stimulate collagen and elastin formation, besides improving microcirculation at a local level, which generates a long-term quality of life of skin and a better appearance of GLD. This treatment may be applied alone or in combination with other therapies.
| Subcision
Subcision is an effective surgical technique used to divide bands or subcutaneous fibrous septa and release the underlying skin, which results in a smoother and softer cutaneous topography.
The principle sustaining its use in the treatment of cellulite is the evidence showing that fibrous septa fix and depress the skin vertically toward the subcutaneous tissue, which causes evident depressions on the cutaneous surface. The most common methods have been liposuction cannulas, laser thermal guide (Nd:Yag 1440 nm), needles, all of them manually operated. The objective is releasing the skin to obtain a uniform surface.
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The latest treatment is a subcision system (TS-GS, Tissue Stabilized Guided Subcision) developed to gain more control, precision, reproducibility, and safety. It is a device approved by FDA and CEMarked; it treats the structural underlying cause of cellulite by an accurate release of the fibrous septa by a suction system and microblades. 39 The clinical improvement achieved after using this technique results from the release of the fibrous septa, performed at an exact depth of 6 to 10 mm, which allows the re-distribution of the subcutaneous tensional forces that minimize the protrusion of the fat tissue. Evidence of multicenter clinical studies show that TS-GS is effective and safe to improve GLD appearance and that it achieves wide satisfaction and a maintained, long-term response (1, 2 and 3 years) after only one session. 
